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umm 1 1 

Lfzm^<omi^m.ff^^^m^LX. fig, igJSisJ: y^^Jl/^^co^ -7 ^ - K^* 7- Kit 
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lfemo^t-#$lJ^^Mo 
\%%im. 3 1 

F I R 7 ;i/^^(±, 
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2/E 



F I R 7 -f v^(± I I R 7 ;u^i5^^v^[i-eoM:^t^ J; oT^C^S^-f >fa 

[lf*JM8l 



m#«o:^ffi]S$Ea#o h;i/^ttM-^^it»L. <£ f9?K»$:ix;t: h 
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#M 2 0 0 3-4 1 8 4 5 9 v : 1/ 

lO 0 0 1 1 
(0 0 0 21 

- vy ^"7- vmmM^^i^. iiimf^-ywm'cwhtifzum^izy 4 - vy ^^y- v 

TIE#it^Ml com 1) o 

#14 ^ ^-r * ^^-e t jSift ^Si)*e-ti-r t^fiswa ojS^i^ti^ T -g> ^> (T);^?^ ^ (^j x. 
tf Tie#si=:S:m 2 on 2 5 ) o 

[0 0 0 31 

1 1 2 7 6 2 3 6 4 

21 #13 2000-92882 ^'j^M. 

K^mifim^ LXot-r^ mm] 

[0 0 0 4 1 

i t § m-^ ti $ij ^ <7) ® (± # ^ 0 <7) 6l M t , ^16 ^ 

[0 0 0 51 

o 

(0 0 0 61 
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[0 0 0 7 1 

xti-r^^^tizxn. mmnmmmim'S:mm.^^mi%u<r>xt). -r^r^p*>. fir7^ 

[0 0 0 8] 

^ ^(OXih^o 

^(r>^--^MM^m. 1 liiSV^T. FIR (Finite Impulse Respo 
nse) y^)v^m\t^ jim*i^fi-^^?iiEt. =ltM#ttMa5 4 !±. MiE^n/cjSiM 

iiJgis J:a^>;i/^<7)-S-7 •< - K-7;f 7- KM-^lctD i:t^M2 ^)<7)-e^^ 

o 

t.fz. F I R 7 ^ ;i^^SB3 (i. F I R7-Y ^W^S' 63&-<bt#fi£$tL-CV^^o 
10 0 0 9] 

. \%'^^\^\z^^\%%m-hmm2(D^m.mwimL^^mM\^x^ \)\y^(r>y ^-yy 

* 7 - KM^^j^^-r-i) ^o-e*-2)o 

10 0 1 0] 

^h\z^ -7 ^ - KV^y ^'ffiit^S IcjoV^T. 2(i. \tLm.<r>y -i - K7*7- K 

'ft-^^^*?). m^(ny 4 -vy ^^-vm^>i'>^m.mn'm^h^im--t 

'n^^'k^^. J!jn»tfi6{±> h)\^^<Dy^-h^yt^-vm-wthJi^^mmm-^tim 

[0011] 

Eiinisv^T, ^mm^m^iiF I Ry^ )\^^ 6izx^x^mit^ti. mnwnmmu 

4 i;ttl:^$ix^o F I R ^-f 6 {±. B#^^T f (D^m^^y^ )V^^2m)^X 
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[0 0 12] 



^ 1 ^ 



(1) 



[0013] 



(2) 



[0 0 14] 

®5tfl8<7)ttl;'3#^(4?^»tll Oir J:oT©53'$tLT^M2(7)feM^-v^ J 
<7)M#(±>^<7)^ (3) x-m^fiho 

m3\ 



(3) 



[0 0 15] 

iigo^ - K:7 * 7 - ni-^x a > ilJ^<7)7 - F:7 ^ 7 - K^-^v a . V 
y ^mmUbX'^i, 1 2 Kiix^^x. Um.(Oy^- * 7 - KM-t x a 7&-^^tM2 

x^tzm-h. ^M2 i ^^ti^ix^^-'S^mmm^vr^ ^Wi.\^xmi^mm^i 5\z^ti\^ 
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^-i^: 4/ 



[0 0 16] 

x^izf^^bo mm2:d^2mM^m^^x;&ux'^^i§^. ^-^ h)i^^m^m-^-Tm t^- 

[i!c4l 



xM^^—^f—r„(s) (4) 



tti. ^-^iSlgxm <!::^Wii^xi c0P^<7)M'|^{±^O^ (5) <DXo^z/i;ho 
m5] 



x,(s) = 



(5) 



i/C. ^-iJ'igjKvm <h^-^l£Sxm <7)f^OMiit±. ^<7)^ (6) Oct^t^^-So 
Vm(s)=S-Xm(s) (6) 
[0 0 17] 

^hl,z. ittWimm^ 1 3 J: raS^J®^ l 5 (^fSiiR^m^^-etL-e^xC p ( s ) is J: (7 

Cv (s) t-r^t. 7^ - K/s-y i^^iiigis50Aai:'jp^^j±. ^<^^ (7) xm^*tz> 

o 

T m (s) =Cv (s) (Cp (s) (Xa (s) — Xm (s) ) 

+ V a (s) - Vm (s) ) + r a (s) (7) 

^ (1) Ti^f.^ (5) . ^ (6) , ^ (7) <D^m^^^:^'m.^lL<^^t^^mLX. Z. 

(Dmm<Dmmnzioi'^^mm.mi^mmm4(oxtim-^x r i t mm 2 o^^^jiM x i (om 
(om^^M^t. XI = xr 1 tfj:^o -ftai^h. nmiLrnxx 

[0 0 18] 

mizMi-:hi^'^m.mii^^i,zit^t 19 . 1^ cm^ff>WLmi^^m^-^fz\^<D^m<ofJL^^m. 
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r 1 ^ 4 Pm^'LT^ >^N°7U^^;lt<7)fS-^{C4^^>-r\ h ;i-i><7)7 ^ - =f 7- Kjf-^ r 
[0 0 191 

mmm^<7)m.M:^^h^tifzif). ¥ IRy 4 )^^'^mV(Dy ^ )V9 ^ 1-4^^9-^,1 IR (in 
finite Impulse Response) 7^ }\^ ^ ^ i>^^ X. ^ <)itli;4 
lS^-flSP^#^1-v^t v^9fiJ,^.75^^^^o 4i3. F I R7^ ;u^lcov>T{i. -^^.f^F. R 

[0 0 2 0] 

ii^f;^(«]^, 3i=jT:^|6]Ai3J:«^f:^f6]Bi: tfcit^, 1"^ Is] $ 
-ttfci^^Hov^T^trv^^o ttM2 0*Jijg&m«>p Ji3 0 0 r a d/s , R^jliS?^ 
85:«>2 a200 rad/s<*:LTv>^o 

[0 0 2 1 ] 

{ii m.^i--'y^) im^^xittW.. ^mi^XlfV)V^(7yy^ 

^b^z\^t5-rz>:Lt[zx 19. mm.2(o\iLm.^mm.^^n.mmuA<Dxti. -r^*>*,F i r7 

^h^Z^ F I R 7 Jl-^US ^ 2^\^J.±(D^m^i^y ^ t L. ^mW-^y -i )\y9<D 

m^m^tm^mmmmi^zjZ'Cxt^M-r^^tizx^. m.m<Dimi±^^.-ib^ y^-\^^<y 

■thZti)^Xh:ho 
[0 0 2 2 J 

mmmm 2 . 

n 5 fi c (r>^m<r>mm<r>mm 2\,zxh'^- ^mmmm ^m-ryu y ^mx-^y) ^ ntcjs 
v^r. i^sn^-f ^UiS' 2 1 (i, mm^nmuAiizmi'fhix. msL2<r>^^mwAzx^ 
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^-v: 6/ 



2 4 (i . 1 oizxi, mnm^ hmm.2 (o^nmm i<zx^ * l tzmn 2 

[0 0 2 3 1 

^ t - Ki f ^ t ; o V ^ T ij^. -r ^ o 

usicisv^T. ±Mimm<Dwmi trnmi-^j^M. mm^^mmm4(oxt)m^x r 1 

^ 2 1 ■r'ffiiELT>&-<bfiLM*g^?t»tff2 2i3iO'-!S^55'll8lcm;'ji-^,^r 

f4Mi^^v^»fj2 2. ii^*g^rl»tl2 3i3J:ff h;Wi^*g^?i#^2 4 I2i3v-T. ^ 

fifflco-f ^x^^^ti:. :^#fi@x i ^^M#1±ffi«gB4 oA:^«-^x r i iziEm^z^g^^^ 
^ ^ <h ^ ^ < ^^^i^^i)^^ h o 
[0 0 2 4 1 

-e^-e. I >xmity ^ )\^ ^ 2 ix'ii. mw.2m^^mmAzx;bmm^mzmmir^mm. 
#ttMmifi5 4 (Dxtjm^ X r 1 t ftwfig X 1 t(7)m<oiiLm<7y-rix:^mm^ix^ x o test 

2 \ (Dxt)\t^^ r 1 i:m:t><i-^xr 2 t(Df^(Dm^.it>x<7^^ (8) -c-^^n^o 
[mei 



^,2 (-5) 



1+2^5 



(8) 



fiO^ (9) O J: 9 izm't^o 

2ci>.y, 

[0 0 2 51 

tfz. itmm^mn^2 2ii. i>xmtty^ )^^2 iizxf)miE^fifzxtim^xr 2 

'p(Dmm.2(Dmm^n.'^^mLfzmn2(7yK^mm^$.m.w z <7)^^^}t^LTai:^ji-^?M 

»i?-e^<9. A:tJ#-^xr 2 i:i±Jtl#-txa tor^OWt^ii^O^ (10) T'^^ti^o 
[S^Sl 

x^isy^^l + l^s+'—s'Y^.is) (10) 
[0 0 2 61 

,^mm^mn^2 SIX. xtim-^-vr 1 f <7>a«2<7)«^#ft=^#^.L/c^M2 
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^-v: 7/ 



va t(Dm(Dm^ji>}:o^ (11) x-m^fi^o 

[f5c9l 

W„(5) = fl + 2^5 + ^^0v„(5) (11) 
\ CO, (O,- j 

[0 0 2 7] 

■^ra i:(7)F^(7>r^^{i^(7)^ (12) T'^^^x-Bo 
[^101 

r„(5) = |l + 2^^ + -l^i-^V,(5) (1 2) 



^5'>r•:^-v^Jm =^fflv^r^<^^ (13) Oct d t^^^^>l.o 
[^1 1 J 



(13) 



[0 0 2 8] 

)\^^^^m^ T m t^-'S^^mxm <Dm<Dm^ii^(D^ (14) oi^i^^-So 
[mi 2] 

1 + 2— ^5- + — -s 
p "'p 

[0 0 2 9 1 

[mi 31 

1 + 2^ J 

[0 0 3 0] 

±Mnm<r>'i^m\ tmm^^j:^ . -etL-rn^s: (6) isj:^*'^ (7) -e^^n 

^ (6) jSiO'^ (7) , ^ (8) 75-<b^ (1 5) (D^m^.v^ifl^n^^^tir^m. 

aiiE# 2003-31 11614 
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8/ 



X 1 <Dm<Dm^^i^i^i>t. XI = x r 1 t^j:^o -r^^^io-tb. nwiimx i (±^mfi4M 

[0 0 3 1 1 

HI 6 (i ^ <D^m(Dmm(Dfm 2 j; ^ -9-- 4^tim^g(7)i^^$ft.iai^ m^m.m t ^tf-tw 

14lll-e*«9. He (a) (ixtt, ytt0 2«|<7)^fiS^#o;|tW^> ^ O^ifeOff^^. 2 
J;^-9--^lTijt|l^mt;ctoTiEi!jL7tB#<50it^|t!a^t)^.^«T^^O> 1216 (b) {±±ie 
^*fe<7)f^^ 1 J: ai^^l^iiS!Fi:ti>^^W-e^^o t^^W(±^)^9 0 m<D - i- - (DM^ 
-e* > ^M2 <7)ifcjgjllr^^a; pl± 300rad/s. K^mMil^^co z {± 2 0 0 r a d 



#tt^iit^oA:':^s^x r 1 tnmi.mx\ t(ofSi(D\u.^<D'rfii)mm^ft^x'i\.zn^ 

[0 0 3 3] 

mm<Djfm 3 . 

la 7 (i <D^momm(^MW. sizx^'if- :r^mm^m ^m-rr v y ^mx^n . hi n ^ 

[0 0 3 4 1 

^ itif^ o T ij^H^ -r ^ o 

^5^^ I IR7'f;i/^3 1 T-ffiiELT;&-'bfig*^^"v^»tl7i3J:0^''«5tlf 8 tcaJ:^J-r^.'^. 
X'iy^o 5^1 I R7^ 3 1 {4. «?!lx.tf ^<^5^ ( 1 6) xm^fl^m^t-T^o 



iCT% Ki 3&^^K5 14 5^1 I R^-r;!-^ 3 1 <7)^?KicJi»f#14^;^^-r -Sa^^-T 

las t4 5^ I I R 7 ^ ;^^<7)r-f CT^^1-t#14[2l-e*^o LT. K i 

= K2 = K3 = K4 =K5 =1 000(Dt^(D5>kl IR^^^U^S 1 <DV^ ^ffl^^^ 
i-t:Z(DmS<DXoiZ^j:<0^ 4 0 0 r a dXsU&X *) ^) ^v^^igc^^i^7i^ii»f $ 



[0 0 3 2] 



mi 4] 




(1 6) 
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[0 0 3 5] 
[0 0 3 61 

J:;S-<f-4^~^Jt^^gtr J:oTlE®bL/cB#Oj^^$;Lia^fciS^$/liap-rS)i9. [219 (b) i±±IE 

T-^ 19 , mn2<D^mm^^u, p(i300rad/s. ;^*il^7^ica» z (± 2 0 0 r a d 
/stLTv^^o $"^(1. 1 0 0 0 r a d/ s tc||2 19 , 7 0 0 r ad 

m9i<z7jkLfzmxii. mn2:^^2m^^m^^x&ux'^-r\ m2(D^mmi^m. ^20 

[0 0 3 7] 

uk±<DX')iz. :i<Dmm<Dmm3izx*n:£. mm.^^^mmu4iz. mm.<Dmmm.mms^ 

tt^^-r-l) 5^1 I 3 1 ^iix., A:^$^'2.fim*g^^S-^^-e-<7)5^l I R-7 

^)v^3 ixniEir^^tizx 10 . ilLW:m^m^l<z^ti^^ / -( muni±mmu4 
<^.is X TO^^g.-^.^ft 1- i> m^izfz>^m.mi>zm^i>M■3m^i&mi- ^^t ^ z> o 

^io, ^(r>%m<r>'BMZX^t. 5 oo^Mo^^r^-T-s 5^ I I R 7 ^ 3 i ^^tt 
f>:75^\ 1 ^JiJl±<7)v^-f I I R-7'f ;i/^^l§itT^^v^o 
[ 0 0 3 8] 

mmmm 4 . 

7 * 7 - KM-^^?^» L. J!)ni^»§? 1 4 i;ai;'7 L. 1 0 (4. ^mnm 
"ku^^-r^ t^izmn2(Dm4 -r-i^^^mnt. mmmmy ^ Ji'^ 4 k*. mn-^i 0 

[0 0 3 9] 

^ ib>f^ o V ^ T ^ -r >5> o 

m 1 0 tcisv^T. ^M#i4ffiit^4 izumizxti^fifziiLmm^m^x r imm<Dy^ 

-^(4^:^^fl 8 J: o •C^:^-S> tt, ilJS<7) 7^-K7*7 - KM"^ v a <!: LT 7 -r - hv< •;/ 

^mmu^iztati^tt^o ^hiz^ WL^msizx^mnmimn^i oiizx<^xw:^^ix 
1 tmux^^o 

^tc, mmnmy ^ )\^ if A nz^y^^xmm-t^o mmnmy^)V9A wza^ifi^xtim 

aiiiE#2 0 0 3 -3 1 1 1 6 1 4 
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z ^fflv^T^O^ (1 7) T-^$^x-2) ^<?)i:1-^o 
[mi 5] 

rAs) T„(:.) (17) 

•I ■'■2 
1+ 75 

[0 0 4 0] 

, ^^t2;^^ ^-^^ I 7 tM^ 1 8 -hcoF^OPJ-tttii^v^TS^'*-^ 1 7 t^-^ISS:^^ <7) 
'2>t#^, ^-^ h;i^^*g^#-^r m ii^-^S^jjLMxm <7>r^<7)ra#ti^<7)^ (18) <DX^ 

IC ^ o 

[mi 6] 



1 

^As)--^—^ r.As) (18) 

1 , 1 ..2 



[0 0 4 1 1 

^-^fi^xm tM^^m.xi <Dm(Dm^li>XO^ (l 9) t^'^^-S.o 
xi(s)=xm(s) (19) 

±is^ife<7)ff^^ 1 tmmtf^n. ^ftrn^ (6) isir/^ (7) xm^ft 

^ (6) isira (7) . ^ (1 7) 5^)-^^ (19) <7)^M'^^;^^^^i9^oi <!: 

mtx. z(D^mmm4i<zisif^iiLmm^m^xr tmn2<7)n^iimx i (Dm<Dm^. 

irMi^^t. XI = xr t^j:^o f^^*>^ x i (ifiM-^Mt"^ x r tC^^Hii 

[0 0 4 2] 

n 1 1 az<D^mommmm4 ^zx^^-:i-mmmw:<Dfi^m.mt1Z^^m.mti:7Fir 
^^^mx^y). xm. ym<7y2m(r>j^^m^W':^mu2^mW}Lfz\^(Di^^m.mtm^m. 
mti7FLfzii(Dx^^o ^^WLmiinm9 om(oa-i--(Dfmx^y). f^^^m-mn^ 
(Dm^wim-(DMn:fj\^'^mi 4izx^mnii\^Ai5xz/imfii\^BtLfzm^. 
mcifm<7ym.mi:^^m^'ttzm^i<z^\^^x7r-Lx\^^^o ttz^ mu2ii. ^-^1 7 tn 
mi 8 t(Dm(Dm^ii+^M^^-A^. ^-^ 1 7 t^-^mw-^t<Dm(Dmi^:^^i&^^i><^t 
LTv^^o mn2 <7)^mmi&m.w p {±3 0 0 r a a/s, K^mmi&.m.u, z {±2 0 0 r a 

mi nzTTsLfzMxii. iZ'^m.mii. m^2 izii\.^x^-^ 1 7 t^-^mm:-^t(Dm 
(Dmm:^m^^m'kxii. z<Dm:m<7)fm4izxi-^-yi?mm^mim^^^ ztizx^x. 
^ijt^mizitmLxj^'^m.m(omwj'^. ^m<oj^'i^WLm(Dmf)mm^tix\^^^zt^^^o^^:h 

o 

mtiE#2 0 0 3 -3 1 1 1 6 1 4 
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[0 0 4 31 



# -2) o 

[0 0 4 4 1 

mm<DMm 5 . 

FIR7-<;i-^6i5cI:CK5^IIR7'f;b^3 1t:J:oT^i:^. i:}x^<7)7^;u^ 

$•^1;. ^IMgaiJf^^V- 7^^15 5 2 lljoV^T, ■^*tl5 4(±. fiM'7)7 -Y - K7 7- 
KM■^75^^^IM^^mM■^*^t» Li^ 2 ii.mmm^ sstiaitiL. ^2 figsut^n 5 5 {±, 

ittmmm^i 3 tmm.<Di^,^^^i7^xmw^5 eitztatiL. mn^^eit. m2iiLW:uym 

[0 0 4 5] 

lll2tCJoV^T. ±fS^MO?F^t^. 3 tffijg-r F I R-7^;i/iS'^3oaitJ'e-f-^ 
itmt^^miEmd l -eMiELT7&^'b#M#ttM«ri4 tctB;'Jl-i>,'S:t . fSlMO^-Y - K7 
^"7- vm^t^MJ^oy ^ - vy^u- KM-^^*IMemfiJt^i;^-7°Sii5 2 titti^'jLT^i 

^mnLx^-^ h)i^^^^m-^(<^mn-r^j^.x$>ho 

F I R 7 ^ 6 i5 i 5 ^ I I R -7 -f 3 Hi. m^^W-mit LXy ^ - Vy< y ^ 

> iim^^m^i<z^tti^Mmi^mMM<Ds^^-immLxf^^^m,m<Dmm'^i&M^^^ - 

t ^^X § ^ v>-r ^^ ^ i&J^iiiiM y^)\^^XhiO. Mm^^m.mmiz ;^ ^ tJ -< > fi® 
^ Z. t ifh h o 

-e 'I T% -f^Mit^'ffijE^ 5 1-e{±, FIR7^;U^6i3j:D^~5^I I'Ky ^ 3 \ \z 
M*g^"MM5 l<7)At>#-^xr 1 i:m:^M-^xr 1 1 fcor^OBi^fi^O^ (2 0) T- 

Xrll(s)=(l+a-s)xrl (20) 

iC:T% at±1«iE»^tJ^j^-r'2>^^•7^-^'T**l9. ^MJt^^^x r 5^1 IR7 



[0 0 4 61 
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5 4 J: o TiigO 7 -f - K 7 :t 7 - YiE-^:^^ h mMESM"^ ^ igc» L 2 fS:m$lJ 
tatl5 5tCtb:^JL, ^2teS$«J^tl5 5ti, femSiJ«^ 1 3 hm<n>\^%^'xs -oXim^ 
5 6tcai:'jL. iJP*^5 6 {i^2 f>iMa(J»§?5 5 (OtBtJ ^: ilJg^O 7 ^ - K7^7 - Kif-^ 

[0 0 4 7] 

^■tz. timjimflJI^;i^-7°^ 5 2 Hisv^T. fiM<7)7 - K7 ;t 7- hMt-^^riiJ^O^ 
^- F7 * 7- F#-^/e>^'btIMjlJgM-^^?^*L. V )\^^mi^.\Wi%.nU^ 3tci5V^T. 

5 3 (Dh^-^^tsm^Xh o T ^J) ^V^o 
^fbt^. -^O^SSOM5-e(i, mtl'^ffliEfR 5 1 fi F I R 7 ^ ^ 3 t ^MiTf 14 
^iif^4<7)FBllIf^tt/c^<7)h LTl^B^Lfc;^^ F I R7-Y ^WiJ'tliSc^HU^^'mM^l^ffim 
as 4 Of^^tr^ttT i ^V^o 

^ibt:. co^M<7)?f^^.5-e{±. h>'i/i^*SiE«-^^*-i5' h;i-^^^^#^n^]n»1-^ ^ 

[0 0 4 81 

^^i'^^Zt:f)^X^ho 

tfz. i^i±<Dm.mxii^-^ 1 7 iim^mxv}\^i^i:^^i-^ii(DtLxmmLtz^^. 
=-7^-^<DXoizmt}t:n^iy<7)x^'oxi>Bi^^o ^(^m^. ±u^mm<ofmizis 

i^^^^zt:f)^x^^a 

[0 0 4 91 

miE# 2003-311 1614 
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^-v: 13/E 



[0 0 5 01 

m^notzit><Dmm^,m^mif^i><7)x^-oxi>^y^^o ab-^v^i. Wi^^sisxmp.n^^ 

10 0 5 1 1 

^hiz^ ±%i^mm<DMWAzi5\^-x. mnmitmmm4 It. xyj:^-hiiititx<Di^mm 

•7*7 - KM-^v a fi. {im<^:7^ - 7 - Kls-^x a t Hi o -C*i6 

[0 0 5 21 

nmi}^xti^^t>-ox^-xi,^y^-o ir^j:io-tb. itLm^^m^^mm^i±mmu4 i<zxijLx 
. ^(D^tati^F I Ry ^ )v^m3 i/z^nrnxtiLxittm. mmisxrfh)i^^<r>y ^ - 
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